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(54) ROTATION DETECTING EQUIPMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To increase detection output by forming a magnetic field 
periodically changing in accordance with rotation of a rotor, arranging a plurality of 
magnetism detecting parts in the magnetic field, and installing a magnetism detecting 
means in which two of the detecting parts simultaneously become maximum in the case 
of periodic change of the magnetic field. 

SOLUTION: This equipment 1 detects the rotating state such as the rotating speed of a 
hub shaft 1 1 as a rotor. The hub shaft 1 1 is axially borne by a cylindrical bearing 12, and 
made rotatable to the bearing 12. A through hole 12b penetrating the inside and the 
outside is formed in the bearing 12, and a sensor 3 is attached to the part of the 
through hole 12b. The sensor 3 is a magnetic sensor, and its tip part 31 including a 
magnetism detecting element 32 is inserted in the through hole 12b and arranged in the 
vicinity of the outer periphery of the rotor 2. The rotor 2 consists of a metal ring 21 and 
a magnet ring 22. For example, a magneto resistance element provided with an artificial 
grating film (GMR element, e.g. NiCo alloy) is used as the magnetism detecting element 
32. 
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? 5 i (omtt^^r^^^y mi (Dinted 

[0 0 4 8] Ell lfc*-r.fc5»--fe^3£iai»1-3# 

1 1 ^lae-rs t , ^fc^o-* 2tisiE-r3o - 

Ott, a-?2©4I!)y/2 1liA^t7Hl 
fc3fi<JEA$tvT*5»), MJVi/2 2li4iy 

y/2 1©W2 1c (@4#J&) O^J5£^J;i?^Jl 

y ^2 1 CWbL-cv^. rrofcfc, ^->-v7F 

[004 9] Z.<D-?-?*-y MJ>-;/2 2ro|E]*slC.fc?>, 
±yy-3(V9GtS&&3 l<OM*v—? 2fflKffi2 3 a, 2 

>^3C^«£;h<58m&ffl?ii^3 2 3 2 

c, 3 2 dCOBffli-^^s/ IV > , ?2 2<DWfe2 3 a. 

2 3 b.o't'ifetaeas&eLTv^itKifi, &&HS&3 

2c, 3 2 d <DMJj\Z-ML7k¥-&ft<DZ: < 4>&V^IM S 

Jntosfcfc, t^f$3 2c, 3 2 drogSifitn^ti.-e 
*i,ii5v^©i:fc3 (08#H) o —i5, YV>- 
if 2 2(D^m\C-X Vmm2 3 a, 2 3b2S^SbLT, & 
&S«3 2 C> 3 2 d<Dm\^^^'> hV l^^2 2<om 
ffi2 3a, 2 3 bCD^IttiaaSftSbTV^ ttdtt, 
&*P^&3 2c, 3 2dl^U¥M©^tV«^ 
JP:b3fc£>, &*Q^g&3 2c, 3 2 dOffi^tffihl/Jv;^ 
fc<E>£ft5 (El8#Ri) „ 

[0 0 5 0] :©± h 1 lWiHlte 

<D|g, tfcfc0^*£3 2c, 32 dtDmJjim&KI&tfimM: 

^ct ^sfc«>, &*p««e3 2c, 3 2 dimmz-mmz 
t, ^y~*s^-7 Y 1 i<oiEiei-#v N -fevf-3^fe.«ffiS 

[0 0 5 1] -t LT, mi 1 ('*-Ti 5 -fe>"^3<D 
mMa-^Yi. !7^-^xn-^^4 3, ^W^-* 5 1 £ 
^t-LTCPU 5 2»CA*^tv5.. ^rLT, CPU5 2K 

[0052] W±»i5f-x *^Jfe^ffi(-#>5[ate^tti 

2c, 3 2d^n-^2ia5E#OSfflWtt©il: 

2(Dii23a, 2 3 b C.fc 9 £1* SSSJ^IlB^-tCD 

ig«:T-J!>5^7'V^7h 1 1 <£fe]&l::#oT&£nW£ 3 
2 c, 3 2 d^ai^*S|^atBTiE'(b1-5^ it**, ft 



JO 

ct, r©i?^i83 2c, 3 2 d<E>ffl;*J£i|a;^*• 
•£•*^^^^T^lJJ ; B•t-•5 ^1 1 1- i D StE^TC t V ^m*«-!§-## 

[0 0 5 3] £fc, n-* 2&&JRP ^2 2t^^ 
y ^^2 l\z£*)Mf$.1-Z>Z bKXV, ^»/t7 
M 1Kb-? 2&&9fl-tt'5Bgfc, 
2ltt}j5S;A©Wiiii5. Sift-n*© 

So 

[0 0 5 4] 

[0055] in i 2 \c*9mmmK&z®immmw 1 

a Sr^-f . El 1 2 J^i-i 5 t-x *!5iS^»^2>lHlfe 
&ffii£fil al±, ffi^W5S^3 2(D7k¥*lR] (01 2 
T-»ifc£tf>;7J|6]) t»LWC4VHM(I6 2, 6 24 
ff5 3-^ 6 lSr<i^fct><OT*fcS 0 lelSs&ttjilgl 
atefcv^T, n— * 2fri*^coteo#j&gp 1 Fql;iov^T 

[0 0 5 6] SHBtftffl&tl a ©3—^ 6 Hi, Gilx. 
2®«&fi3 2c, 3 2dtMI62, 6 2dS|6)< 
£0trofcPIt>tvS'b<0-C{4^< , 4S&B6 2, 62&W 

[0 0 5 7] r©«t 5*IUte^til^Si a tciixtf, |g 

X., **M*ffl**-3 2»C*i»t?)^^3 2 c t&fciSi 
«32 d 4r©l*Me«D«r/hS<-f-«ri:*s^ri6i:ft 

|^jSHfSE3 2c, 3 2 dOfflASrf^t 

[0058] (%E.mmmi&) ?5ck, m=mMMm\m 

[0 0 5 9] El 1 3 K*HlS^K#SlH!iK«lffi^S 1 
b£^-t% B 1 3 K^-f-J: 5 Ieje^ffi3$«l bfi, 
*It«^[^l©M5MI6 3, 6 3^Ucl 
^Iiii^3 2%ix.fc1)©-efe5 0 ff(ffi6 3, 6 3 
(4, 08*tf, Bt«ttUJX?3 2 0*®Sr»f®V!*:«Ka 
**T»dSS*tS. l^ffif ; J : 3 2©ft^S6 3, 6 
3 ICtt-tjv^nifc^BlfllJK 3 2c, 3 2 d pmtt hflX^ 
5. ^*PfS«c3 2 c, 3 2dlJ, «3x.ti, *<D—5&xi 
-?2 0>®&*<btmm2 3 aO^^Si*ii5i£i» 
lCfc5.it, m^ s -5r»Plrc> ; K®2 3 bro^ftlt 
d 2 toiae^'i^i SriiSttHitwtefi-f-S ± 5 fcK 
S^*VTVN5. -t L-T, IM6 3, 6 311, ^*P«« 

3 2c 3 2 d#o— ? 2t>>tb<om%.*:mt$\zmmz$: 
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[0 0 6 0] dOaKftttW*^ 2<DSSiit*fet LT . 
tt, a^?i^O«Ii:i?f ^XB* 

6 3, 6 3 4>Br&ttSK4fcftM3 2c, 3 2 d 

[00 6 1] EtetftffiSBl 'bfc*iV*T, o-* 

[0 0 6 2] d©*$fcE*a*HiiS1li bfciixtf, fff 

siaiH*ais*«i iR*4fpfflja*tap 

3 2 dfc#LT|iWte»Efc»JlLfc-$- 
a*©l^±dSH*t5. 
[0 0 6 3] 014 !C*%tt&ffiKff 1 
c Sr^i". El l 4 ir^i-i 5 tc, (Hlte^ttl^e 1 c tt, 
7 u*i^MBt63&g. 6 4 ±KBfSJitlo«W« 
ffif^6 5, 6 5 fc©T-fc3. 7 l^S^/WE 

HSIS 6 4 tt, JivW 6 6 ©ffi&ffi 6 7,67 ©S® _k 
fcKESJVCV^. 6 6 ©{g^ffi 6 7 , 6 7tt, 

»A**t>-3fcffi-r*>!), */W6 6©j£®£ 

5tt, **V*ttJI*5rtI#©«»a6 7, 6 7iOttI 

[0 0 6 4] tt&RttgC-? 6 5 tt, fcjjitt. 015 
1-± P fc*U$i*f£6 5 a Sr.— o*rtt#*.fcGMR*T- 

3 2 c*ifi:^«*«ifi?r^i-5t)©T-fcS. 01 
*MfcW*^F-6 5 t LTtt, *©te3MBtt{**JHV^fcMR 

[0065] tp&tfcwisei c ir&^T, 

2fc£*©te©*j5fc*BflK:-ov*Tttx Jg— JfcllBffttlctt 
SHg&tti^ei £P«ftfc©**fflv>*=>;ft,?>. 
[0 0 6 6] i©J:5*EMEOa««l cKJ:*itf, * 

-HJte»ttfc«*iateiftffltt«i tfn«/j:^Mtt 

a-* 3 9fe£*JlVMfc< tt, BiSUfetti3S^-6 
5, 6 SfcttUTBMPfcMKrtlftfc-**.*;: fctf-C 

[0067] (neantt^ffii) SBiajt«»«fc« 
s 0fe« ws« t-ov * rm-r 3 o 

[0 0 6 8] 016 lC*%tt&tt£ft&|Bll!gttttiga 1 

ttUSeCl dtt, -o©«ft»W*-7-6 5frtt*.T:}3 
•)> S-BMafcWSH 1 6 5*s-t©*¥*iPl (^tof «6 5 

[0 0 6 9] $*0«*W3*1Il dT-fcoTfc, 

5, 6 5Kttl/CRII*lcSEftWlLtr-£ 



(7) 

[0 0 7 0] (ftElttt&ffi) fcfc, JgjC|OlB»ttlCff 
[0 0 7 1 ] 017 Smtstttti&ft 1 

e Sr^-T. 017 t^-fJ: 5 te, *H*»*l!:«aiH]te 
&Wi£aiett, o — ^ 2©fi!lB^ft-fe-^f-3©8i^ 
&ttii£^3 2£IS«LT1tJ&L7 v c<{>©Tfc.5o o— * 2 
tt, &JRI> 5^2 1©«5«B2 1 b©4>*< fctflOSPI-^ 

io >~fr 3 tt, atMftttX? 3 2 3 1 ©flllfflSteffiS 

[0 0 7 2] 018 \Z.7jk-fi. 5 t-, -fe Vf- 3 ©8£M&ffi 
*hP3 2tt, Btffi2 3 a, 2 3 b asffi?lj£;h,£ n — * 2 
©«Btel«atte>*l.TV*5 0 ««tUii^3 2©^f« 
3 2c i&*QfBlgc3 2 d i:©BirflSgfKf4, n — 

^ 2 ©8$ffi 2 3 a XttSSffi 2 3 b ©tf^tefi^b-^tvi: 
^t)^?t^2 3 bXttB£H2 3 a©^^3[B*T©gg 

[0 0 7 3] r©J:5 4EH5*HJ3fi«i eTfcoTt, 

s» &*p^&3 2c, 3 2 d \z.*ti,xmi$\cmMtmR$: J §- 

[0074] (JBAJUBftft) SSAHifcJglBfcgl 
[0 0 7 5] 019 fctldt&llftKttSlBltBttttSHi 1 

f.**i-. 0i9tc^-r±5i-, *$mmmz&z>®m 

tfcfcHgEl f tt, #3&©«2 4&Wi-5n-*2 f 
^^♦yh 7 l SrrtUbfc-k^S £{S§;tfc<b©-r-fc 

30 #^:©#2 4Sr*bTV^ 0 #2 4tt, a — * 2 f ©JS 
*lR)fc»oT9f3t©iaPHTiaKSixTV>5. ^©n— 9 
2 f 14, IeIte*T-fc5^^^7 V l l©*WSH:ttJt>a 

[0 0 7 6] -fcViJ-3 f tt, 3fe4SSS3 l»C«i55P^3 2 
c, 3 2 dSr^rt-5»ft»WJll-T-3 2*rtKLTV^S. 

2 f «fcI*OttTE«**UTV^. *fc, -fe>-^3 f 

tt, Y 7 la5|^l^Sj^TV^2, <> -7^5/f7 1 

tt, *»Bka3lf^ 3 2© : g , ^l-iSg$^, D-^f'v 
*o Sfii3ittN®©e$®Sr|p]ttTE^:$tbTV>?, 0 i©fc 
ft, ■v^S' h71tP-?2f ©#2 4 t©Ffllc8J^ 
i^^$4r, /^J/+7 h 1 IRVb-^ 2 f ©0tetC 
#5#2 4©^K)|rJ;t), K^UJ^3 2OtJ0f« 

3 2 c, 3 2 dfcJDfr5«#©8aj£#©»£aS]5#!6?) 

[0 0 7 7] ttffiftttiX-=F3 2£&lt*&*nflMK 

3 2 c&^lftAHH4c-3 2 dtt, n-^ 2 f 

Ti^o fiaix.tt, JB-Jt*»»l!i**EWE*aSE«i i 

so h71 tn-^ 2 f ©*2 4 t©M(C 
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M$ix5«#i^f^3 2c, 3 2 d fc*tLE]l*K: 
*1 ffc^f, n — * 2 f , irVIJ- 3 f £*#-©-?; ©ft& 

5*E<E*«SE«l ftfcoTt, &*n««3 2 
c , 3 2 d KM LTnR»(cSE«4ULtr-^^e - £ #T 

J13!»*a*Wfc*ta. B20K)StJ:5t, 0i£& 

ffl§£6 1 f fc*3i*T, t^t3f ettffifcttiafc^S 2 t 
-7^*s> h 7 1 tWF^lca^iU^^a-;? 3 9&BB 

[0078] m-tm&j&m *k» m-^mmmm^ 

[0 0 7 9] 021 fc*HlS7^16»w#S0*itfeWSfi l 
g 0 2 1 \z^k-rx p C, Efe&fflgS 1 g (±, 

«j££;h.at>©T';fc>K "fe^*3K:rtK*ix5«*tlfta 
3 2 ©&£pfSi£ 3 2c, 3 2 d ©flt|G]£lttia*8£tii 2 
3 aXnmm2 3 b©+*(t«*»b«l«Mt«*T?©telt 

[0 0 8 0] ID^^f lg^f%3 2c, 3 2 
d»4, 0 2 lfcSr* 5 3 2 

c fc*i*ttJ>ii*>a i # te&*o««3 2 d t7k¥^JPt>5 

iMDms 2 d * ©stfssastft, * 2©^^*jtt 

$i%2 3 aXtt ; fS«2 3 b©«MWfc«a»fe*©iBaMfc 

*©JSII«JK*8:, o — * 2©0iiS't'^£:B*ffi2 3 aXJi 
8fr|$2 3 bODf^ffifiiJiSttitft^^ttl^a 2 (D 

3 ixiim2 3 b oiAttttiSUUitffifttDX 
-?3 2©*®i3c^-ra&tt*T-©Eg8S.fc!), *s<l££ 

[0 0 8 1] &*n$t*£3 2 c t*ft*P««3 2 d £©KN 

2 3a, 23b ©«a^fc3S*fcftaS£5fc£¥«:fK©fll 
&.&m&*3 2©*®K^tte>*l>a#&*n$t&3 2 c, 

3 2 d co—^x-mm^nh t mn\z^<n^x-i^m^ 

[0 0 8 2] 0 2 2 (Clel^m^S 1 g ©mm#)giBs© 
0 2 2 iC^-fi 5 fc, BMMfcfli*^ 3 2© 
ft&S«3 2c, 3 2dli, IffiSiT— ^©IBJl-ia?!l»i 
S»S:h/C*5!>, ttM«3 2 c i&*P«&3 2 d £© 
i»WMW s rM"Y^— -^^4 3 &SSfc£*uTV*a. -© 

fc«>, «il«JE£tfc£Q^*3 2c, 3 2 d fci 

ft, 4 3fc:J:»>ECU5J:lfiRS 



74 

*VCV^„ !7W — 4 2(Ci 9 ECU 5A>b I C 

4 i^masmff^#*&**v, !7^tA-^4 3ia9 

•fe>-9-3©tti^<f-§-^ECU5-^eKl$^5. E 

[0083] nkizmte&mmw. i g ©hamco^timb 
-fa. 

[0084] 022 (C^i-J: ? ir, HHE^T-fea^f 

io 5o ^©7c*, o-^2©-7^yfy^2 2©i« 

2 3 a, 2 3 bdS-fe>-1^3©glSr^S^iijSi-ao ^© 
^,02 1 ir^i-i 5 fc, 3 2©&*nfti£ 

3 2 c©«riC8Sffi2 3 a©tp;fctt3fi;aM4«L-CV^ t f 

left, &*a$|J£3 2 c fc*tL7k¥ft£#©- < ^4vn«* 
asjDtoafc©, «l*nffi«3 2 cwffiStffiH^ctvt©* 
fta. — ftfe««E3 2 d©BUl-(4®@2 3 a iBJffi 
2 3b ©*#gfl#2S&S LT*5 <0 , 3 2 d \ZM 

U*¥*»©*#'V % «#*ln*>5fc©» &*Pft«3 2 d 
©«fettett:'h£v^©*&a. «oT, 3 ©ffl* 

20 ft-§-»mffis©/h$vN'fe©fc!fea. 

[0 0 8 5] ^Lt, /N7*->lr7 Ml ©0<BlC±!)« 
ffi2 3 a, 2 3 b^f&LT, &£fl^*3 2 c ©SulcK 
S23a tmm2 3 b©^#^^ffigUTVN5i#^ 
ttA«tt3 2 c»c^UtK¥^©^:#v^#^JP^ 
afc©, tfe*n«*3 2 c©S£t»i/h£< 45. 
*fclf!*3 2 d ©fJlCteSfcii 2 3a XJ±8£ffi 23b©t 
*Mi&i>mW. UT*5 1) , «l*P^«c 3 2 d b7k¥fife^ 
©r</J^V^#d5JP*?Sfc©, **PfS«3 2 d©S^t 
fitfi/hSv>t>©tjia. ti&oT, -t^3©W^J{g#W: 
30 « J EfiS©^:tv^ , t.©^:^:^„ 

[0 0 8 6] r©i ptJlUT, /^->t7 h 1 l©lsll^ 

tta. rixlrit), E C U 5 £ri! CT^/Vt7M 1 

©EteR«©*aa«if *.a. 

[0 0 8 7] t r ^>T% 32t LTIiaS 

^b^-»bTffife^:S'(^:©±%V^GMR^SrffiV^5w t 

-fki-<t*)W*^^t:i-a'b©-t?fc!9, 'ERIxLtf, 02 3d 
^i-i 5 tc, isja^mttestfit^^&tiw^t < &a« 

fc, ttft&ttS? 3 2 ©«l*n«^3 2c, 3 2 d S:E?iJ 

-^^^©^^T-ai^trt-oTVN^,, 
[0 0 8 8] ^©fc©, ia^-fkfc±9^««3 2 
c, 3 2 d©&&ilita^W)LTt>, ^HfcWi3 2 

c 3 2 d ©a&tojta*** <^ib-rai t»4*v\ 
or, msgE-fki-iaui^w^ib&ffiiai-awtiST- 

a» 

so [oo8 9] ^©ste^m^si gm ®mm 
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[0 0 9 0) Sl±(DZ o fc» *0afc»«fc«SllllBl*W 
5. 

[0 0 9 1] <£38, *SU6»ttfc*V^TW:, o — ^ 2K 
y V >?2 2£r<l;LS'i>rot£o^Ttft$Lfc 

[0 0 9 2] (JgAJHtJMD ftfc, JBA**»ttt« 
[0 0 9 3] HI 2 4 K4M?m&ff&BCfflktWttB 1 

fcfcafcssc*-?- (gmr*?) ^v^tus. @2 4 

U -t©*S(l!lfc«ai7 2 a „ 7 2 a. ®SI72b, 7 
2b, tS72c, 72cMtS72d, 7 2 d Sr^T 
UTVn5 0 ®H7 2a, 7 2arai:H^f«7 2e«S 

iS72b, 7 2 bMlcttfc*n««7 2 f # 

»J***U, ttl72c 1 7 2c PflKlhi&*Qgi«7 2 g# 
*Lt, ||7Z'i, "7 2 d Mfcl±tft*n«* 
7 2 haS^*tl/TV>?,. Hftft*7 2e, 72 f, 7 
2g, 7 2 htt^^smfbT^^JvTiSD, ^*P^ 
«72e fctfe*QSi«7 2 f ttSE5fiLfc«ttT?»***U 
tfc*P««7 2 g t&*nSI*£7 2 h»48BSbfc*ttTr»J* 

[0 0 9 4] @6ftH«ilhO*ftl{|«7 2e, 7 2 
g », tfiJaitf. Ill 2 5 IC^-T i 5 lwS£#as&*q§fJgc 7 2 
e fcSEfctofrS* *fcftfcHW*7 2 g ic*3ptoDptes 

&W&7 2 g t<ommmmti. 2©*nfc*sr7 

5^@2 3 aXliii2 3 b©-+*(4«a»fe-t©«l«Wtt 

JtOMBEKtt, * 2©EHE t f l 'ij>i:B&B2 3 &JL\t 
tS2 3 bO«f*fit1t*iiSajlft*««ft*UJ*-7-7 2 CD 

3aXlte«i2 3 b0*M^*tr9«XllbPaHtattX 
^■7 2©*iTi:3tiM-*tt«*T?©raiJ:9, M<Wl£ 

[0 0 9 5] HOiSfc* ^®«7 2eJ:^f^7 
812 3 a, 2 3b lD^i^b%t&il%1K$l:7StO 

2<o^mm^hm>^^m^7 2 

e x 7 2 g©— *-CaKK*rt5iR#K:*«)tt*T* 
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[0 0 9 6] m<E«im^ei h ©&&$?*£ 7 2 

f, 7 2 h t>» wa©«fe*n*«e, 7 2 gtHHSSlCLT 
IBe^tfCVN^o -©fcfe, iIt?ji>5Si2 3a 1 2 
3 b 05«5i>»6)»*fejh,5*Kfc¥S*«>«fttfcffi*^- 
7 2a*BKttl*&fe&4MfcftlMfi7 2 f „ 7 2h©- 

[0 0 9 7] El 2 6 eH^HI 7 2 e ~ 7 2 h ©IE&© 

— in 2 6 Km-ti. o m, m^mm*** 7 2 © 

«KS*UT*J9» tt*P»K7 2 e t&*flfff*£7 2 g t © 

&mm>mW}%mm7 3 ©kcaa»?r:aa&jv^ 
niu»iWM*3*vc*s3, ^®«c7 2 f fewntitt 

72ht OSEM«i^S»blMffil§7 3 ©#SteA*48^-fc 
AA£*VCV*5. £KUtMBi*7 3©ffi#«mi!7' 

Srii Ctt 3 (DiUMm^ E C U 5 *v5o 
Ji*5, ECU5I1 *— *«JtHlfc-CI&WLfcfc©i:ISI 

[0 0 9 8] JfcfcleHBtfcfflggl h©fbf^»COV>TSiK 

[0 0 9 9] 12 5 t^-f-J: p lc s EHEfr-CifeS/v/S'' 

5o r©fc*, n-?2©v^yH)y^2 2£0«S 
2 3 a. 2 3 b^-t^3©ltrtrSEEfciKli-S. 

[0 10 0] ^©8K 8MSftWS|W-7 2©&*nfB«7 2 

7 2 f ©iaiCflfcffi2 3 a ©^ifcttifidMaS LT 
ttlCfi, ^m«S7 2 e, 7 2 f fc#bzMFJ5fc#©- 
<<>a^S»JfcM)Q*>5fc«>, 4^nM7 2 e. 72 f© 
&&imi±%\<^ObttZ>. tW«7 2 6l 7 

2 h©f(HCf4^ffi2 3 a tfl£&2 3 b ©3MMS##ffc« 
«I*P«*K7 2 g, 7 2hC;ltU¥^^ 
#V^|jiaSJPt?5fc»?5, W«7 2g, 7 2h©j£$t 
fit»i/h^VNt©i:<£S. 

[0 10 1] r©fc*. @2 6H^ti?t, 
7 2 e £&*P$|igc7 2 g t ©«&& ©«(ttt®< 'feSo 

^*n««7 2 h i^^«7 2 f iosamol 
<2:««<'fc'5o «oT, aHtt*(Hl7 3a»fciMMfc©« 

[0 10 2] ^rUT, ^-f'y^y Y 1 KDiieti!)! 
t2 3a, iSb^lillT, ^S«7 2e, 72f 
©ffi^@2 3 a fc^1I2 3 b©##fSB#2H£«bTV"> 
■5 i # t-(4, &*P$t*£ 7 2 e % 7 2 f KttL *¥*&#© 
*#VMB#a«jDt>5Jt«), tfe^lfl«7 2 e, 72f©g 
5tffi«/J^§ < 'iSc — feftm® 72g, 7 2 h ©ffi 
fCii^H2 3 aX(i^2 3 b©**#3aa 5 &fiLT*3 
t), t&S«7 2g, 7 2h»w*tL*¥J&&©-</h£ 
V^«J|liSJOt>Sfc«>» tt«D««7 2 g, 7 2 h©jSa« 
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te/h$v^©i 

[0 10 3] iofc^ 0 2 6lc^i-J; p lc, &fcifS}£ 
7 2 e fcfc*PSMgE7 2gt OftflEttOftttttttK £5, 
— fc*n««7 2 h fctfcfc)«#7 2 f trogftSUCl 
let, 7 3 ;6»fe{£S<fc©ff 

[0 10 4] Z<0£ 5fcbT\ ^">t7 h 1 1©B<E 

$*l5„ rtvjcifj. ECU'5triCTA^t7H 

[0105] £JLb© X 0 fc, *Jdk&ttfefll&llt£lftH] 

[0 10 6] ^HJfe^ffilC*5VNT(4, b-?2|: 

•*#*y MJy^2 2£4S*.S , t>©K:oV''TRWLfc 

* 2 f *«*.«t©K:a«Lfc»frT?tra«*ffffl»* 

[0 10 7] (^HJH^ffi) ftfc^7LHlS^«8l^5 2 o 
[0 10 8] JH-bXltXIttftUWAXMBVttKiff^iati 
3 aXtt»ffi2 3 brotf^flt^fc^tfcai-croffi 

SI, BP%fl£ffi2 3 aXttBHI2 3 bW^lRlWfBA.©^ 

»«K:«5ia<E«liJJBE«»4, &&«#©« ©StfflKgi* 
g>l©4#©i;xtt4#©3©ffiJ*2:t3:tflRlCJE«i L 

[0109] £0*%2tt&tti£ft*@ftttttl£*lcJ:^ 30 
{i x n-*©IIIi|BMN^-o©&&M:l£©ffi&tt;& 5 Ji»J 

[oiio] m+mimm *fc*+s«fc»«fc«<5 
[oiii] ^citiK^ffii^«EHEttusiK». 

mSf^3 2 t LT^ft&fn^Sr^-xfcfc©^^^ 
[0112] 0 2 7»c*HJg^S8l^5lil«E«UlSfi© 

t, 027 ^*3v^t, wm)*mj&®m, mm*&*am® 
sfi* s t mtix m%& mm* 3 2 ©&&§!« »> 
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3 2cX«3 2d) ©tttttttt/h*<*5 (i27"f© 
S1-S2) . jEKBy^Sr&fcSi:. **nfll*©«SMt 
dMii A/4f«-fbb*< ft^&fQ-TS (S3) . ^©tffi 

£5 (S3-^S4-»S5) o &#©3£&l£*t 
t5«Rtit «JM*n*»feMue>fcfc (Si 

-*S 2-»S 3) it)/h$<*5«, 
[0 113] *VX. mJ5fa<0&ft&M*-X&*\Z.&#> 
St, S^tttJilSTjPLTf-i!' (S6) % 
®/>LTVn< (S7) o JEfcifcfrft ©»#&&«> 5 t\ 

(ss) . ^<Dm&**>>'&*\z.MRzmti>z> t. 

*Otttttttttft*fc7C#<*6 (S8-S9-S1 

o) . r©fci\ «*©&Sfc#i-$«{fittH\ 

P^ib&fcfcfc £©«#« (S6-^S7-»S8) J: 9/* 
[0 114] r©±5l^ iB§l«im*^3 2©IS?P8MF- 

[0 115] tit, »JM?n{*ifi©SMMfiH ( A B) 
fcfcrtaSttMEflsS:**^ &?D8m£-$-x3iiu©ffi 
tfuffiSE-fbtt ARlffeti, ^fpm#Sr-^-xfc^©SStfiS 

<bA R 1 fc#b&3fo«#&-£*fc&©«Kffi£'fbA R 2 

[0 116] tt«Ufttti*?-3 2fcftfM»»*-*Jt**& 
tLtll -fc^U- 3 ©*&:£&, n— * 2 ©ia^tJlSl 9 tt 

V\ ^Ixtf, i?^1)-3©;ifi:£&U::}3V^-r, -trV1*-3te, 

ir V * 3 t f& * lc ^B £ H 5 n - * t © ¥ * y ^ * /h $ 

< tx, ±>-*3cowfmm&*3 2tiv>«#, hp*> 

-t^3irj3»t5W73lS^ s 0^5. 

[0 117] i©±5l-, 3 ©»ttWfel»fc«JJ 

&fflSl^3 2|C^?pa^S:^-x.2.-tt-it», ^fPffi# 

3 ©#tsao^ t J±SU li^ 5 *fr t 5 . 
[0 118] £t±©i5Jw x 4M^ffiK:«S@lEttU 

< r t m ± t) . »««w*^-K:*sitswjMa0M*ttaJaE 
-fbba#S'fkt^bTg^'fb©*B7ciS0tt5. 

[0 119] *fc. atSttftWSlS^-fc^fcl^BE**:^*. 
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iiEHttsriiSftfi. Sot, mtmsm-h L 

[0120] ftjs, *£ifc»1»K:*sv*-Ctt\ B£tt#4:!J 
ft n - * x. 5 t> © fcfcov n-CRS bfc 

iv\ 

[0121] (*+- 

[0122] 02 8 \^*nm%mz.'&z>mffik\ti%&. i 

i Sr^i". ill 2 8 \z.m1r£ 5 fc, ^USS^ffifc^^lHlte 
tttl^f 1 &14#4 9ft5«3M*©n-*2 i 
ts -^^s/ h 7 l«rrt]«Lfc"fe>"9-3 i T* 

•5H](GJ&tiigtt©n — * 2 f tHUS&fcro^fflv^ix 
±>-^3 U4, n-* 2 i--|R]»tr«®$ixfc^^' 

f 7 1 &?im.\,tiho>&m^t>nz>o Y7 

114, ir>-f-3rt^m^#lte>ixfc^^. -fcV-*3©* 
»*»b3ftv^W»«rJp*.S - t fc* 9*8S£*t7c't>©T i fc 

fc¥*ri-6*isi) »-*y*v y 7 i©«® 

tl/O^. 6 5 14. -^^S' h 7 1 

t n-? 2 t ©ra©teea»feXi'fc&gfc:Efi£;h.-C^ 

[0123] ls]g&tt!^« 1 i ©-fe ^ 3 i ©«5tU:*5 
V>T\ "feV-9-3 i ©rtWfc*^Wk**VCV^4V^^ 
yh7 lJfcl«WMfttH*T-6 5SriBeL.fc«, -fcVtf-3 
i .©*MB5i»b3§lVN»ffS:lP?L4r. ifci h 7 

1 ©a-fk^tx fc^S. -©tt> Ig«lUSf6 5^ 
^ y h 7 1 ©*a:&frl-ttU9©K:fattb;ftTv^fc 

a. 

[0 12 4] El 2 9\Ztf1-£ 5 ta^Uii^e 5© 
«JHS-fbR:*hr*«tft4t©W*I^VNT, MRUS? 
6 5 ©»t:fcfa©«!W J AD;b5fc, ^jlrHgoSJIXft 

ir^f-f •5SSttt^'fk* s <STi- 2> (1294>OS20^S 
3 0) . r©fc®, a^W^6 5KI4, T;#37crt 

rr% y 7 i©*®*^ 

[0 12 5] £©fc«>, «ft*W*-7-6 5©tti;fr#*fe© 
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. &T©8i$J3 J Wt6i:ft2>. &oT, Ee^Hi©W*©ti 
[0126] 030 fc*|llfe7&1l8K:#*te©l§MEfcliJl£ 

ei j 030 5 ®m&mmw. 1 j 

14, Ktt#i5 45W«©o-^ 2 j fc, 
7 1 Sri^Ebfc-fe^f-3 j £*fll*.TflWia5;ft-C^3. 
n — 9 2 j tUTtt, ***fcJ8«fc#5li«Slftttl3M 
©n-* 2 f tPl«*t©ii5Jiv^P>^5>„ tV*3 j 
14. n-* 2 j ^faVTmm£tltc-*r?*-y h 7 1 £l*9 
10 }$L;fcfc©asfllv^ix?>. ▼^yh71B. 3 

^ttl*^6 514-^^y h 7 1 ©^FSfcfrlRli: W^fttt 
fetvO^o i-^fet,, flt*M*ttJ*?-6 5li* &fcffi«c 

6 5a©7K^lR] (AX^&^ro^S^lRit^FrT-rs* 
fa) ^^5-h7l©fffi*|p]tTOi:WJ:5Kl»l 

7 1 tn — * 2 t©K©te«^fe^^fc<4«>cBBfi^tb 

20 TV^So 

[0127] ^©0:5<clHJfe*miSei itifeott, 
fu^©lH]^W3Sfil i i:i^ilX»4^Jx«±©f^fflS!)* 

y Y 7 1 ro#m©{S^^P®«t6 5 a tC^USE 

ttAKUX? 6 5 ©tH^-ttroeT^BSihT^ 5. 
[0128] (B+-*2fe^«8) &fc*+-H!t»ttfc 

[0129] ^+-s*i7^tei-#s[iie^mgetcfco 

T(4, -^^y h 7 1 *-fe^f-lcrtl5Lfc«^*ai-2) 
t©Tfeofc*s, *??*y \ 7 1 Srrtjaf5fltlf-*«i- 
S^©T'fc-3T1>iv\ •E»Jxf4, v^y|-7lS:*;u 

6 5SrSlt)#^5o *Ut, ^©*/v^rt^-fe>"tMc 

#i5iP^b-f. i^>, v^yF7 1 fc*fc 

40 [0 13 0] */V^i:LTI4, «JB«OH??c5cE 

i^S« (MIDIS) SrfflV^?,©isa^ LV\ r©^ 
-g-, fltMft mm* 6 5 ^pfM©ttS, «itf X 

[0 13 1] r©J;5t-> *3U6»«fc«SEC«Hl§l 

[0132] (B+HHiSlMi) S&-fl!6J&ffia» bB+ 

fcds, #58 K 5 iafe^Sf4^r © i o ft h © PS bix 
so ^t.©-et4/i<, =-o&±©*fci«**#i-'5*»l*ffl 
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U=f- S fc <DX'h o T t> J: V \ 
[0133] (m+HH^li) m-*«i7^ffi^bm+ 
=^JS^*T'©lHl^aj^S^feoTtt, gift*©* 

[0134] 

[0135] S«ilffifS©»^ftlSSO 5 

[0136] mftr*f$.^fk\zm.ttmo>4kmutm 

[0 13 7] He, am^ttl¥©£om^^fl5tc:^«>ia 

So 

[ElffiwfS^^tlftK] 

[eh H^ta^ewtft^STfes. 

[0 3] m^tB^Bwu-^^Bjs-efcs. 

[04] Islte^W^aroo-^rogi^HTffcs., 
[0 5] lel^W^SWn-^O^PJStffcS. 

[ia e] mm&mmw.?>-t>--y-<D%iwm-e]bz>o 

[0 7] Sm&ttiiff^tfci^T-fcS. 

[0 8] em^W^^W^#tt©IiiK0T-fe5o 

[09] Mf&&mm*r>&%n&)$,v>m.wmr-3bz> Q 

[010] ®^ffi*^(D^^tD^^0T$>5. 

[0ii] mm&m$im.<D8i%jj&<D®,w®r-hz 0 

[012] m-*JS^^#SIi]^miSg<O^0T- 

[013] m^mmmm^^mm^mmm^mmx 

[014] ^H*Jg^«l^2.Is]^UJ^aw|ft^0T- 
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[015] mH*J£^1i(r#5!e]te^W^fiOfftBJ0-C* 
[016] mH^Ji7^1ilc#50^tilSS©t$iKE!t? 

[01 7] mm.nmmm\mz®m&m%iW.(ohw®x- 

$><5o 

[018] mi*iiS7^flSlc#5,0^Ul^SwiaW|gl^ 

[0i9] m^m^m\^i>mmmmmm.iDVLmmx 
[020] m^ms^^siHite^ttj^swmKiif 
[021] «-t*iS^^^[5ite«m^«ro^0r- 
[022] m-tmmmm^^mmmmmw^^m 
[023] stn»ii:#5@s^ffigfroaiiiaT- 
[024] %Ammm\^^w\^mmm.(DWLmmx 

[02 5] ^A^36^^SH]te^W^So^0T 
[0 2 6] ^A*JS^^#SlHlte«IW^SroUiW0T- 

[027] %+mmmm\z&2>\Bim&mm&<Dmwm-e 
[028] jh — m-mMm\c&zmfctitmmw.<D%Lwm 

[02 9] ^-SM^^SH^lliSeolftieill 

[030] $g+-nmMm\z&z,®$ki&mmw.vmwm 
i^^ifti^] 

1 -IeMfc&Wg«. 2-c.-* , 3- 

-fcl'lK 3 2-«Mffi^ (8S«v&ffi#&:) ,32c 
• 3 2 d (Bm&*0*B) . 



[03] 



21 21a 



1 5] 







Y ■ ; 


n 

21b 


j 



w 



65 





23a 23b 



$3 IB ¥11-230782 



(13) 



imi] [02] 




XVII 



(14) 



$$^¥1 1-230782 



[08] 



[B9] 




-300 G 



300 G 





[Hi 2] 



LA-39 



23a 





^$¥1 1-230782 



(15) 



1 3] 



114] 



[M2 3] 




J 


\J 




J 


\J 


\ 





23a 23b 



[01 8] 



[019] 



35 



1e 



32c 


32d 


4- 


— V-r 





23a 21b 23b 



[g|2 1 ] 



[12 0] 




23b 233 23b 22 



11 



f 



11-230782 



(17) 

[HI 2 8] [H2 9] [0 3 0] 




THIS PAGE BLANK ^m) 



